Abstract -The mechanical properties of a silty clay loam (SCL), alone or amended with 20 or 40 % by volume of spaghnum peat, were studied at different values of water content. Cyclic uniaxial compression tests were applied using pressures of 30-500 kPa. The void ratios in the last 80 cycles are well represented by a simple function which assumes a limit value for an infinite number of cycles. The void ratio of moist or very moist silty clay loam compressed at 500 kPa is increased to about 55 and 115 % for 20 and 40 % peat contents, respectively. A comparison of the cyclic test with an oedometer (consolidometer) test yields similar results under unsaturated conditions. When the initial degree of saturation is greater than 0.5 and the initial void ratio is greater than 0.9, the compactibility is seen to increase for all the studied materials. A mixing model is used to study SCL and 
Résumé -Comportement mécanique de mélanges limon argileux -tourbe blonde : essais sous chargements répé-tés et effets de la teneur en eau initiale. Le In such planning projects, soil reconstitution is carried out by earth moving equipment using a minimum workforce, so the soils may undergo important phases of loading. To ensure that vegetation is planted under favourable conditions for growth, the agronomist should seek a trade off between 1) checking the physical and agronomic properties of the soils and 2) the technical and economic constraints imposed by the reconstitution project site.
The study of soil compaction phenomena is an important discipline in civil engineering. Before the construction work is started, an optimal consolidation is sought for the materials on site in order to obtain a maximum stability and service life for the structure. By contrast, the agronomist is interested in soil compaction with the aim of maintaining a suitable porosity for plant growth. Many authors have already studied soil consolidation (or compactibility) as a function of the nature of the mineral constituents [7] , the initial volumetric water content [14] , the intensity of the applied compressive stress [10] and the content in organic matter [9, 18] . The increase in the number of loadings on the soil modifies the apparent density profile [17, 12] and has a deleterious effect on the whole set of physical and mechanical properties in the topmost 30 cm of soil.
The drained pore volume [24] and hydraulic conductivity under saturated conditions [22, 11] are both seen to decrease while the penetration resistance increases [6, 15] . Consolidation of a soil reduces its aeration, increases its mechanical strength and restricts the length and density of roots [1, 25] . Root development is strongly inhibited by a soil penetration resistance of the order of 2.5 MPa [11] or a dry-basis apparent density higher than 1.7 Mg·m -3 [16] . Current During the filling of the cell, the material is moistened by spraying with the required amount of water. Initial height sample is 190 mm. The cell and its contents are then hermetically sealed inside a plastic sack for at least 48 h in order to achieve equilibration with the water contained in the sample [19] . Curves showing the void ratio plotted as a function of the number of cycles exhibit a falling trend, with consolidation tending to a limit value that would be attained at an infinite number of cycles (figure 2). Response curves for repeated loading on granular materials were first studied by Barksdale (in [20] ), who proposed the following relation:
in which consolidation approaches an infinite value when the number of cycles N tends to infinity. Subsequently, Paute et al. [21] proposed the following:
where the consolidation tends to a finite limit, A, as N tends to infinity. These latter authors studied the wear of roadways subjected to the repeated traffic of heavy vehicles and used equation (2) in the case of a large number of cycles (10 000-100 000). Equation (2) conditions. The e 100 value for the mixture 140tbl dried in air is 40 % higher than the void ratio for SCL alone. After compression at 500 kPa, the addition of 20 and 40 % of organic matter improves the e 100 void ratio of the SCL by 5 figure 5 ) that allows a comparison of the final void ratio with the true volumetric water content at the end of the cycle. The water content at the outset is only involved as a parameter of the initial conditions of the material.
A graphical representation is used here for the three materials (plotted also on figure 4), using only samples with an initial water content of 0.25.
For each mixture, the e 100 values are plotted for samples having undergone compressions of 0, 30, 60, 100, 200, 300, 400 and 500 kPa. These experimental points are compared with the theoretical curves based on the following relations:
Assuming that consolidation occurs without drainage, equation (5) links the volumetric water content to the void ratio e, where e 0 is the initial void ratio and & t h e t a s ; i is the initial volumetric water content. In addition, we can write: which expresses the variation of e versus & t h e t a s ; for different degrees of saturation S r of the pore volume.
The field of variation of equation (5) is limited by the saturation curve S r = 1.
The compressed samples plot on the corresponding curves for constant initial water content. The representative points are arranged linearly in order of increasing loading, from the highest towards the lowest void ratios. With increased loading, the void ratio of the sample decreases and its volumetric water content shows a correlated rise. For these samples, the good agreement between the measured values and the values calculated from equation (5) supports the hypothesis of conservation of water throughout the different compressions. The samples that drain during loading are water saturated, yielding points that plot as a scattered array near the saturation curve on figure 5 . Nevertheless, this diagram shows evidence for a slight consolidation and drainage during the cyclic loading tests under water saturated conditions, although the loss of water remains limited and is insufficient to bring about a significant stress on the solid phase itself.
For an initial water saturation greater than 0.5 and an initial void ratio higher than 0.9, the degree of consolidation is important in all the studied media. For all the moistened samples compressed at more than 100 kPa, the silty clay loam alone shows an apparent dry density higher than or equal to 1.7 g·cm -3 (void ratio less than 0.5). Under these conditions, root development is severely inhibited [16] 
